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P. 6p. Ayrop-n, HacnoB, qaconuc, roarna, 6poj DonyMeHa, crpaHflue

Zarubica Aleksandra R., Vasi6 Marija B., Antonijevid Milan D., Randjelovi6 Marjan S.,

Momdilovid Milan 2., Krstid Jugoslav B., Nedeljkovi6, Jovan M., Design and
photocatalytic ability of ordered mesoporous TiO2 thin films, Materials Research Bulletin,

T)];il;rt'*iil''rr*oru 6et nyxomuua (crack-free) nnoHupoHe .uesonopo3Hocmu

npunpenmeuu/cuHmemucaHu cy xopuuhen'eu mse. dip codting mexHuKe u evaporation-
I induced, self-assembly uemode. Cuumemucanu $onopo3Hu TiO2 Qutuoeu cy

KopaKmepucqHu xopuwhen ett uHcmpyMeHmcuHux mexHuKa SEM/TEM, BET u XRD.

Peaxquje dezpadaquje 6oja uemu,reu rltaao u Kpucmqn euotem 6une cy xopuuheue sa
).^-^--*h"1'6, T;O. Arnunan lhuotutrt,,mecmuparbe Qomoxama,tumuqKe anmu*Hocmu tvaonopo3Hux TiO2 Qun.uoea. Ruuemuxa

noeznadt+e 6oia Memuqeu rutaeo u KDucmcu quorem ucnumueaua ie v segucuocmu odpaszpadn e 6oja xemuteu rutaao u Kpucmcu Bltolem ucnumueaua je y saeucuocmu od
pa3nuqumux noqemHux rcouyeumpaquja opzoHcKux 6oja. Ilseedeua je xopetaquja
dodujenux KuHemuqnux nodamoxa ca cne4uQuuuo nozpuuHot4 u de6muno.u

Mzr



,tte3onopo3Hux 
TiO2 Qunuoea, Kao u 6poje pean4uoHux \uKrycct.

Pal npunaaa uayuroj o6nacrr ,uorropcre axceprau,rje IIA HE AE'll4MI4qHOt...... P* nprn*l uayuroj o6nacrr .uorropcre arcepraquje IIA HE AErll4MI4qHO

' Stojkovid Nikola I., Vasi6 Marija B., Marinkovii Milo5 M., Randjelovii Marl'an S.,
, Purenovii Milovan M., Putanov Paula S., Zarubica Aleksandra R., A comparative study of

z-hexane isomerization over solid acids catalysts: sulfated and phosphated zirconia,
: Chemical Industry & Chernical Engineering Quarterly, 2012,18 (2),209-220.

ZrO2 uoduQuxoeau cyn$amuua u QocSamwnta cy ucnumusaHu Kao Kamatu3omopu y
peax4uju uzouepuzaquje n-xeKcaHa. Kamatuzamopu q) KarquHucaHu ua dee pauuuume
men4nepomype (600 u 700"C), tbuxoea KapaKmepuza4uja je u3spueHd BET, XRD u SEM
uemodatta, a yKynHa Kuce.nocm u3n4epeHa yz nouoh Hammett--osux unduxamopa.

- Axmueuocm Kamaru3amopa je doeedena y 6ay cct bezoauu Qusuuxo-xeuujcxuu2 ceoicmeuuo (cmpyxmypnuv, mekcmypanHuM. uopfio,towxuu, noupiurr*n ). Hoisuaq M:l

akmu1Hocm Kamcuu3omopo tttodu@uxoeauoz cynsamuua, Kcul.luHucaHo? na uu.troj
me nepamryu, nocneduqa je nocmojehe uajeehe xucenocmu, cmamyca cmpyKmypHw
coojcmaea u .Lt$onopo3He cmpykmype. Hutra ar<mueuocm ZrOt uodu$uxoeauoz
cyn@amuua. Kqn4uHucctHo? uo euuroj meMnepamypu je y xopetaquju ca be?o6o.u Hu)t(ott
xucelowhy u uenoeomuujttu Qusuaxo-xeuujcKu KapaKmepucmuKarva. 3aueuapmuea
oKmu*Hocm Komo.ru3amopa uoduQuxoeouux QocSamuua je nocteduqa uucxe
KUCeJIOCmU.

Pa,q nprnaaa HayqBoj o6nas r roKropcKe axceprauuje AA HE .IIEJIIIMIIqHO

Zarubica Aleksandra R., Randjelovii Marjan S., Momiilovii Milan 2., Stojkovii Nikola
I., Vasid Marija 8., Radulovii Niko S., The balance between acidity and tetragonal phase

fraction in the favorable catalytic act of modified zirconia towards isomerized z-hexane(s),
Oploelectronics and Advanced Materials - Rapid Communications, 2013, 7 (l-2),62-69.
Ramatutamopu aa 6azu ZrO2 cy xenujcru uodu@uroeauu pa3nwumu Kucenutt

zpyncl ra Koje nomuqy od Qoc@ama u cytQama. EQuracuocm rcamatusamopa je
mecmupaHa y peox4ujaua utoneputa4uje n-xeKcoHa. l4cnumuoau je ymu4aj
noopwuHcKtlr u cmpyKmypHux coojcmaea Komcuu3amopa Ha KamalumuqKy eQurcacnocm. Mz:
IIorcatano ce oo je KamanumuqKd dKmuBHocm y peax4uju uto.ueputa4uje nocnedu4a eehez

6poja $armopct: yKynHe Kucenocmu, ?ycmuHe KuceJtux zpyna Ho nospwuHu u
HaHocmpyKmype. Tun yzpalenux Kucerux zpynd u a oeturu ymuqaj ua eQuxacuocm
Kamcuu3amopa. IlupocytQamne ?pyne y cytQamu,ua uodufuxoeaxou ZrOz u

opmo$ocSamue zpyne y @ocQamuua uoduQuxoeauou ZrO2 cy od uajeuaez suauaja za

- PM uz nayrne o6racrN r,r npeA;roxeHe reMe AolcropcKe ancepralrlrje y xojeu je KaH,{4qar npBH a}Top paAa je
rpeHyrHo Ha peueu:njn.



HAIIOMEHA: yxorlzxo je xanuu.uar o6jarno srrue o,t 5 paaoBa, aoaarx HoBe pe,[.oBe y oBaj reo,[.oKyMeHTa

RaHdudam cmydetm ,[oxmopcxur cnydujct (!C) Xevuja na llpupoduo-tame.uanutro.u Qtarytmemy y Huwy je ocmaapuo I 50
ECIIE aa,4C u o,jaeuo I Qedau) ruyunu pad y taconuqt Kdme?opuje M20 kpwucru uefiyuapoduu vqconuc, M2l uz o1racmu
doruopcxe ducepmayuje), npu ,teuy je y rlasu npujaae me.ve doxmopcre ducepma4uje ocmaopuo uxdexc uqxte xounemeHmHocmu

od 8 6odoea padou u3 Hctyq+e o6tacmu u meue dormopcxe ducepmaquje, oduocuo ytg,nau utdexc uoyuue KovnemeHm+ocmu l7
pqdosuvq kame?opuje M20 (noda4u us Cmanyna llpupodHo--uamuvamu$o? Qarytmema Vuueepsumema y Huury,Vt. 83, Vl. 81).

Kandudam je;
- ocmcqpuo odzoeopctjyhu 6poj ECIIE ua lC - Xeuuja sa npujaey meue doxmopcre ducepma4uje,

- o6ia6uo 1 p.td.r xameeopuje M20 uz naytue o1tacmu Xetruia,
- o6i.t6uo pad Kamezopuje M21 xojuje us o1tacmu u nped.totrceue meve doKmopcKe ducePmd4uie.

HCIT}'BEHOCT YCJ'IOBA MEHTOPA

Ycrarroaa y xojoj je :anocaeu Ilplrpoguo-uareMarlrq(fl rpaxyrrer y Hnury
E-rlotlTa zarubica2000(avahoo.com

Haj3HaeajHnjl, paaoBu MeHTopa fi3 HayqHe o6nacrlr rojoj nparaga reMa aoKTopcKe nucepraurje

P.6p. Ayrop-x, HacroB, qaconuc, roatna,6poj BoJIyMeHa! crpaHflue

Zarubica Aleksandra R.. Vasii Marija B.. Antonijevii Milan D.. Randjelor ii Marjan S..

. Momdilovii Milan 2., Krstii Jugoslav B., Nedeljkovid, Jovan M., Design and
I' photocatal),tic ability of ordered mesoporous TiO: thin films, Materials Research Bulletin,

il'"'"t;'l'tf;lir'.. ,',.r" D. romasevii-ttii. Ateksandra R. Zarubica. suzana

, Dimirrijevic, Mitica D. Budimir, Mila R. Vranje5, Zoran Y. Saponjii, Jovan M.- Nedeljkovic. Silver film on nanocrystalline TiO2 support: Photocatalltic and antimicrobial
ability, Materials Research Bulletin, 2014, 60,824-829.
Randjelovii Marjan S., Purenovii Milovan M., Matovii Branko 2., Zarubica

^ Aleksandra R., Momdilovid Mtlan 2., Purenovii Jelena M, Structural, textural and
' adsorption characteristics of bentonite-based composite, Microporous and Mesoporous

Materials. 20 I 4, 195. 67 -7 4.
4 Vujidii Djordje, domii Dusan, Zarubica Aleksandra R., Mi6ii Radoslav D., Boskovii

Goran C., Kinetics of biodiesel synthesis from sunflower oil over CaO heterogeneous Mzr
catalyst. Fuel. 20 I 0. 8s ( 8). 2054-206 I .

Randjelovii Marjan S., Purenovii Milovan M., Zarubica Aleksandra R., Purenovii

. Jelena M.. Matovit Branko 2.. Momiilovic Milan Z. Synthesis of composite by M.," application of mixed Fe. Mg (hydr)oxides coatings onto bentonite - A use for the removal
ofPb(II) from water, Joumal ofHazardous Materials, 2012, 199-200,367-374.

MeHTop [cnyrlaBa ycnoBe rIp€AttlDeHe 3aronott o sucottoM o6pa3oBarby, Craryrou Ynuaep3uT€Ta u 
& HEt;:X;f;::fil: 

fuao) uacmae uur y useofieny nacnaee ua Cmydujcxo' npozpauy ,[oxmopcxn ,^yaui" - xn.ffu oaio"*o
je euwe od 40 aayuuur padoaa y taconuc?Luq Kame?opuje M20 (M21, M22 u M23) us uayuue o1tacmu rc Koje ce npujq6. byje me.u.l

dormopcxe ducepmoquje, noda4u ce oduoce na nepuod od noa'tedftux l0 zoduuq.

lTpedtocrceuu uenmop:
- jecme ua Jlucmu "ueHmopa Ha Cmydujcro.u npozpauy ,[ormopcre cmyduje Xetruja ua lTpupoduo-tameuqmuqKoM rlaxytmemy y
Huury
- uua o6jaat eu odzoeapajyhu 6poj pailoea xamercpuje M20 us uayuue o6tacmu xojoj npunada npedtoaceHq me.ua doxmopcxe
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l. fipealler HayqHor LlcrpaxtlBa]ba



3aralere soae jegan je oA goAehrx npo6reua uo6a,rnor :navaja. Oprancre 6oje, vecro ce xopllcre y,

rercrulnoj, uraunapcroj ungycrprjz, urgycrplrju Ko3MerII(e, xpaHe, rrafillpa I{ ApyrI,IM. Tou npunuxotu

,rcflyrnra ce o4peleua (oJILHIIHa 6oja xoje 4ocnetajy y xuBoTHy cpeAI4Hy nyreM ornaAHllx BoAa. OBo

rrpeAcraBJla BelrrrKrr e(oJrorrKr.r [po6JreM, jep 6oje uory I,IMar[ (aprll4HorcHo I,I M]"rareHo Aejc'rno Ha BoAeHe

opraHE3Me, MOry rr3a3BaTr{ noperr,rehaje e(oJroIIII(e paBHorexe, a flpe.rlcTann ajy u onacuocT IIo 3.qpaBJbe Jby,4r,I.

V uoapuruxcrurra r{ [oa3eMHrrM Bo,uaMa Heperxo ce uory nahr.r necrl{III,IALI xoju uorruy ur yp6anux nogpflja,
rAe ce Koprrcre y floJbonprrBpeAr.r. Er,ropa-:rpaguBocr necrlrll4qa rlecro je reoua uucxa. flecruqz4Ia Lr

rrpora3Boar.r Aerparau[je necrrru]raa vory 6urlr roKct,tqHlr. noteuuujaauo KaHueporeHlr. a Mory

rrpoy3poKoBarrr ra og6u,T ue 3ApaBcrBeHe npo6neMe.

nporeKJre Ase AerleHlrje rpara ce 3a aAeKBarHoM MeroAoM sa npevuurhanalle orIIaAIrIrx BoAa (oja 6t 6uta,

olroMc(Ir [cflJrarl{Ba Lr rrcroBpeMelro eKoJIoItrKI{ [p[xBarJ6r.rBa. Xereporeua KaraJlr.r3a cuarpa ce je4nou o4,

rexuolorzja 3a rperMaH no4a aarafeuux roKcrrqn[M opraHcKlrM cyIIcraHIIaMa. @oroxaraausa,

BeoMa je [oroAHa xaro sa (f yngaueHTirJrHa I,Icrp.D(IrBaBa, TaKo I,I 3a npa(Tr,IqHy [pI.IMeHy, Jep ce oAnIlIryJe

6pojunu [peAHocrr,rMa, Kao mro cy ylorpe6a Herorcr{qHl{x (araJrrrcaropa u UV :pauena, uoryhnocr larcor u

6p:or yrnarrasa Kararrl43aropa r.r3 clrcreMa, roHoBHa t:rp:!1 1_:l:1 11r"_ i::111".: i:::liTl
ceryurapnor aara!erra.

5es crnapama

ropuuhenux

eKoHoMlrqqocrr{ rrpoqeca, re uoryhuocru (xouuerne) ruunepanuraqr,rje opraHcxlrx nollT anara 6es

flperneAou nr.rTepaType ycTaHoBJBeHo je Aa TiOz npeAcTaBJba je,qarr oA qemhe ropuuhenux
rfororara,r1saropa y 6op6r.r ca saralerreru xuBorue cpeAnHe (nora,:ao je rucoxy aKrltBHocr y AerpaAaIIujI4:

opragcrurx floJrfraxara, 6oja u necruqr.rAa n cloco6Hocr Aa .qeaxTl{Brlpa mupoK cne(Tap naroreul4x

Mrrr(poopraHrr3arr.ra). Ono ce Moxe [prrflucarr4 reronoj B[coroj ((boro)xataluruuroj aKTIlBHocrIr,

cra6uluocru, He3aflurrrBocrr.r, Heroxcr.rquocrfl, 6r4oroxrKoj u xerrrujcroj llHepruocrlt. flope4 rora, onaj

uarepuja"r je :raxo Aocry[aH u penarltruo jetfrr'rn.

flpe4rrre,r one 4lrcepraquje je o4pelunase olrHMaJIHIrx flapaMerapa npunpelrae/cun:re3e (ararl,I3aropa Ha

HaHocrp)'KrypHor TiO2 y o6ruKy raHKor Qunlra z npaxa, Kao u axrunaqr.rje KaraJlz3aropa, re uo4Iltpuxaquj

r.rcrrrx ynorpe6olr o4a6pauux nonr4Mepa r,rJlu AolaHTa, KoMnJIerHa tfurr.rvro-xerlrlrjcxa xapaxrepurauuj

KarilJrrr3aropa (ana,rrl:a rercrlpzrnHr{x, crpy(TypaJrul4x, TepMLIqK[x, uoptfolourxrx, nonpurnucrux croj
xararusaropa) v ,tcrril4rt4Barbe a(Tr,rBuocrrr y peaxqujarr,ra 4elpaAaulje u/uru geronopu3aquje oaa6paHrx 6oja
(lre,ru:ren [JraBo r,r rp]rcrirn ruone'r) u necrr{qu,qa (2,4-aux.lopo$enoxcu cupherna (I4ceJrIrHa) y BoaeHIrM

MoAeJr crrcreMr,rMa, Kao r,r ug I,ITI,Irarre norenqrja,rHe arITI'IMIlKpo6He a(TI.rBHocrIr'MOAeJI CI{CTgMf4Ma, XaO 11 llulltll llrlEa}t,g uUlEtrqrlJa.Jrtrs afllr1lvrvrrlyuurre <Lr\rrntrrt,vrrr'

Y orrupy npeAMera 6uhe usnpureua xeur.rjcxa crrHre3a KarilJI 3aropa TiO2 ua 6a:u tauror (punua

ropuurherreu oaa6panrx flonl,IMepa (Tsn. ctpyrrlpuo-,4upuryjyfurx areuaca) u y o6rr'r(y npaxa. Euhe

ypabeua rrrogra$uxaqnja KarirJllr3aropa y o6.nuxy npaxa o4a6panuM ro[aHToM. ToxoM czntese

6uhe nplrrraeuen v pasltuqu'r npoqecHrr flapaMerprr: pH cpe4uue, TeMneparypa arrrnaqltje, rao u (racna)

arMoc$epa sa axrr,rnaqujy Katrnu3aropa, rr Hz3 ruEyqHlrx [apaMerapa Ko.q [purpeMe TiO2 y o6rlrry rauKo

(pumua.

Er.rhe ypaleua xoMnJrerHa t[uru.rxo-xeur{c(a Kaparrepl.r3aIluja clrnrer:ucaHor KarirJll43aropa roja he Aaru
6u'rne no.uarre o 6pojuru Kariurnrr,rq(HM cnojc'rouua, a rtoce6Ho I,I o [oJrynpoBoAuuvxuu cnojcrnr,rua xojurrla

ce npunucyje r4 [oror6a (foroxaralurnuKa aKTr4BHocr, KoJa ce Eclo,BaBa (oA .l(oHrperHe [pIrMeHe

KaTnnr.r3aropa.

Karanr.rsaropr.r he 6uru recrrrpaHrz y peaxqr.rjaua (f ororara,rlrrlrvre 4erpaaaunje u/anu 4exonopt:aquje
oga6panux 6oja (uerr.r:reu [JraBo n KprrcraJr rr.rorer) r.r gerpa4auuje r.r/r.rtru xonrepalrje MoJIeKyJra necrlrqu.qa
(2,4-4uxlopo$eHorcu cupherua rrcenuua). Er.rhe ucnl{rfisaHl.r fiaptlMerpll flpoqeca Kao IrITo cy: yruuaj 

I

unr.rquja.nne (oHueHTpaqr4je fionyraHara,6poj nonon,ren]rx peaKIII,IoHLIx uIrKJIyca, y.[eo ra'raluraropa.,
r{HTeH3fiTer 3paseBa. BpeMe peaKulrje }I Ip ca uI{JEeM onruult:aquje npouecH}Ix napaMerapa.

Ercnepulrenta,rHr,r pe3yJrrarr.t 6uhe 4r.rcryroraHr.r y qury o4pelntara orrrlrMaJllrux flpoqecHl{x [apaMerapa

rrpr,rMeBeHe pa3Jrr4qr,rTe MeToAe cuHTe3e, I(ao II pa3nriq[Tu flpeKypcop]I, IIITo AaJEe Moxe yTI{IIaTI4 Ha:

$r-r:u,rxo-xerr,rujcxe (aparreprrcrr,rre go6lrjeuor Marepr.rjana, a rI{Me I,I ua (funa"'try tfororara:rurlruxy,
i*rrunocr, ruro je npegruleno r,r ucrpaxrrBarseM y oKBI{py npeAnoxeHe (reue) Aoxropcxe Auceprauuje.

.flopeA rora, flpeaMer r{crpuDrurBarba 6wu cy rl fipoqecHr aapaMerpr.r $oroxaraluruvxe pearquje. jep rtlory

yrrruarr,r Ha Karanur[rr1y erpuxacuocr, rrrro je npe4uer IrcrparurBarr,a ,I oBe AoKTopcKe 4ucepraquje. Y
nocrojehoj Ha1ntHoj ,rr.pirypr. uuje y nornyHocrl l,Icrpat(eua ropelauuja Qnru.rro-xelrujcxux



Kapa(Tepr4cTr{Ka Kariurrr3aropa ca [cloJbeHoM eonKacHouhy KaTaJrv3aropa, a noce6Eo Aon[paHr4x
oaa6paHr.rM oKcr.r.qHrrM Qopuynaqujaua, Te KaralJr[3aropa y o6auxy t[urlrora Ha cyficrpary, 4o6ujeulrx
npr{MeuoM crp},r(rypHo-ar,rpuryjyhr.rx norrrMepa; cne uane4eno je npe4nr.rleuo y oKBI.Ipy racrpaxrrasa y onoj

)ItI,IBa-Ba t,tu .;tt,t t', \L

r4Hr.rca6e u ornrulrsaquja ycJroBa clrHTe3e (us6op nperypcopa, [prrMeHa pasr,utlrarvx repMLrqKLIx

uaua, pH cpeAr-rHe u clu' ro) pa,{[ Ao6]rjaBa KaraJrlr3aropa na 6asr.r nauocrpyKrypHor TiOz noBoJbHrlx

tprEsr,ruxo-xeur{ cKLrx KapaxreplrcrI,IKa.
I,Icuzrunarre yrr.rqaja nro4r.r$uxaqlrje (aranu3aropa y npaxy ynorpe6ou aollaHra Ha cMalr,eme euepruje
eHeprercKor [poqeaa ca qr{J6eM no6oruarra tfororaT a:ruruvKe a(rrrBr{ocrlr. flopeg rora, [plnlrKoM cIrHTe3e

Karzurrcaropa Ha rau(oM lfrnrray 6uhe ropurrheua aBa [oJlr4Mepa (Pluronic F127 u PSM02) ca qureu
ao$fijan,a Marepr.rjajra ca nono,'r,Hrjuv reKcr)?arHrM. crpyKrypHI,IM. r.toptfoloruxuu caojcrnrr,la. a rHMe lr

reholr tlororara:rurutl(oM arruruoruhy.
Yrrpfunar+,e n onrrur.rsaqr.rja flpouecHux napaMerapa y peaxqrljarua gerpaaaq[je u/unlr gexonopu:aur.rje o

6oja (uerrllen lnaBo I.r Kplncraur ar.roler) u necruqlrAa (2,4-4ttuopo$euorcN cupherna xuceluna), paarl

neher eQerra pa3rpaarbe r.uru xonaepsr.rje MoneKyJra nonyraHara ao Marre uITerHHx, rao u yT spluran e etfexara
nMaJy npoayrfl.r pa3rpaalbe HcTIHTHBaxI{x nonyraHaTa Ha xl'IBort{y.cptAI'IgJ:

4. Ovexnranu pe3yJrrarll. HafIHa 3acnoBaHocr I,I Ao[pHHoc LIfipaI(I4BaBa ,',, .'(tt] !. ,,1

flpenr-rur. rapuu, Tr4Me H oqeKIrBaHH pgynrarH KapaKrepI'BaIrIrJe Kariullr3aropa yKa3yjy Ha nocroJalLe

cneus$sqne floBprrrrrHe u 3arrpeMlrHe nopa rcoje onaoryhyjy HecMeraH TpaHcrlopr ll gn$y:Njy no,,D/raHara

KararHTr{qrn aKTHBHrrx rreHTapa, nocrojarse Kara,rplrhqKu aKtHBHe KpHcriurHe Qare (aHara:a ulwttu pynuta)
onrHMaJrHe BenxqnHe 3pHa Kpucraurnra TiO2. BapuparreM rrapaMerapa [pr{nHKoM cr.rrrre3e Kariurrr3aropa y
ranxor rpulua (cacrae pacraopa rpeKypcopa u.nn ue6op npeKypcopa, 6p:rlua navraverra y dip-coating rpoqecy,TaHKor QIflMa (cacraB pacrBopa [peKypcopa HnH rBoop npeKypcopa, op3HHa H3Bnaqeba y dlp-coatmg [poqecy,
TeMneparypa N cluvuo), ouoryhyje ce KoHTponucabe ecenqrjjarurrx KapaKrepxcrllKa TiO2 xararuraropa (xotuoreuocr
uarepujaaa, BeJrHqrrHa nopa, rbr,rxoBa ruelyco6ua noBe3aHocr y nopo3HoM cr..rcreMy Kara;rn3aropa), ulro 4a:re ogpelyje
arrusHocr LrlHru etluxacuocr y oga6paur.ru peaxuujaua Qoroxara:ruae.
Peeylrarr.r acnHTHBalLa yKa3yjy ua ro .qa ce Moxe orreKuBarrl rnura $oroxara:ru'rHqKa aKrHBHocr npI,uILIKoM npHMeHe
gehe xoar.rqnue Kar:urrtaropa, un-rre uHnqnja.nHe xonqeurpaqnje nonyraHara, eehe eueprNje spauerca (xa raracHoj

lyNurlt 254 nm), 4yxer BpeMeHa peanqnje (24 cna). flopeg rora, Moxe ce npxMeruru Aa Kara:rr.Barop caHTerucaH ca

rronriMepoM Pluronic F127, noxa:yje aehy $oroxara.nuruqKy arcrnBHocr y nopelerry ca Kara.nx3aropoM cuHTerucaHr.rM

ca no.nuuepou PSM02.ga uoJluMgpuM rDrvruz.
Ouexyje ce ga he pery,rraru lo6uiesu r.BpaaoM oBe AoKropcrce .4ucepraur.rje o6eg6eAnrr.r 4era-nnuja o6jaurnema
noBe3aHocrr.r rlu:uuxo-xeuujcxrrx KaparrepncrnKa KartrflH3aropa ca ucnoJ'beHoM Qoroxaraauruuxotu e$r.rxaurouhy, a

noce6so xara.:rugaropa y o6ruxy [pfia aonHpaHHx o4a6pauam oKcuaHHM r[opruy,raqujar'ra, re xara,ru:aropa y o6,rnry

$uluooa Ha cyncrpary, ao6r.rjenlrx [priMeHoM crp],Kr]?Ho-ar,rpnryjyhr.rx noar.ruepa, Kao It noaarKe o onrHMH3oBaHHM

rr3BprxeHa ynmpe6ou
(uucrpyuerrralHNx) lreroaa n rexHlxa:
- Tercrypa.mra crojcroa Karzrnri3aropa 6uhe orcapaxrepncana Brunauer-Emmett-Teller (BET) n Bayner-J
(BJH) ueroaaua;

AA HE

r,r rporoxara,rururrKa npuMeHa Haroc'rpgrlpuor TiO2

Ha oorony .4oryMeHrarlr4je (ojy je KaHr[rar nplrnoxl4o [punLIKoM nplljaBe rlpeAnora reMe Aol<ropcr<e

Ar,rcepraquje u rope HaBeAeHor, KoMr.rcfija cMarpa Aa KaHAr4Aar Mapuja Bacllh, cryaeHr ,{orropcxux cryauja,
I,IcII].rbaBa cBe yciroBe rrpoDzcaI{e 3axouou o Br,rco(oM o6pasonarry u CrarlT ou flpupoguo-

$arymera y Hr,rmy sa o4o6pararre paAa Ha npe4:roNeuoj TeMu Al4cepraql,Ije. Kanartaar je Aeo pe3yJrrara

rpeAnoxeHe reMe .qoxropcKe 4Ilcepraquje o6jaruo y 1 (ie.qHoM) paAy (areropuj e M20 n lr:necnou 6pojy
caonIIITeI6a[pe3eHToBaHuxHaHayI{HI,IMcxynonzuaue!yrrapoguoruhr:rr-ruaquorraluor:rrauaja.



Kouucuja ynyhyje npeaaor Hacranuo-uayqHoM Behy flprapoano-lrateMarxqKor r[axynrera y Huuy aa

o4o6pr.r 1rspaay ao(Topc(e ar,rceptauuje floa Ha3[rBoM: ,,Oururrusauuja lt tpororara:rntlu(a npI'IMeHa

Hagocrp),KrypHor Tiol,, KaHAr{Aary Mapuju Bacr.rh, cryaeHry .floxropcrux cryauja, roa MeHropcrBoM Ap

A,rercaxape 3apy6r.rua, BaHp. npot!. llplEpoano-rrlateMarl'IqKor rfarynrera y Huury.

NOAAIII{ O KOMIICI{JII
Epoj o,u,'ryt<€ HHB o xMeHoBany KoMucrje

,(aryt',r rntenorana Kout-tct-tj e

P. 6P.

/{fi /s-04
4\.41 lo14
I,lMe ll rIpe3t,lMe,3BalLe

ap Anercauapa 3apy6lrqa, naup. npor|.

1. Xeruuja; flpttuemeua lt
unaycrpnjcxa xeruuja (yxa u/o)

(HafrHa o6nar"r)

3.

5.

Ap JoBaH He.qersxosfih, HayqHI'I caBerHIrK

Xeulrja; <Du:uura xeuuja (yxa n/o)
(Ha)^rHa o6nacr)

Ap A,qe(caHAap Eoj r.rh, pea. npoQ.

Xeuuja; flpuuen ena u
ungycrpr.rj cra xeuuja (yxa u/o)

(Hay'rHa o6racr)

Ap .UaHLIjena Koctzh, pea. npo$.

Xevuja; Oprancra xeltuj a u
6uoxevuja (yxa n/o)

(Hay.IHa o6nacr)

ap Mapjan Paufe.rronuh, 4oq.

Xer'rr.rj a; flpulrerreua z
lru4ycrpujcxa xeuzja (yxa n/o)

(HayqHa o6nacr)

llpupoguo-r',tareMarI4rIKL $arylrer y
Hrzruy

(Ycranoaa y xojoj je :arocleu)

I,lncrzryr sa nyrneapHe Hayl(e "Brln'Ia"
(Yc'rauoBa y Kojoj je 3artocnen)

flpupoauo-uaT eMarI{qKIz tf axylter y
Huuy

(Ycranoea y rojoj je :anocaea)

flpupoaHo-uareMarl,Iq(n Qaxy,rtet y

Hunry
(YcrauoBa y I(ojoj je 3anocneH)

Ilpr.rpo4uo-uareMaruqxu Qarylrer y

Hutuy
(YcraHoBa y Kojoj je 3anocneH)

.-i 5,'p-4\,,,0-/v lll
$?^-*
A-"?a(
e, bski

fitt1dprab,E

.{aryu u uec'ro:

Hulr u BeorpaA, ,qeqeM6ap 2014. roa.
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iilumination no longer then 1 day, was observed only when rhe
initial concentration was sufnciently low The mesoporous TiO2
films were pealed-off from the substrate after photocatalytic
experiments in order to check their mass. For allTiO2 films used in
photocatalytic experiments, a mass of 30 + 2 mg was found.

The photocatalytic degradation of organic dyes follows
I--eogmuir-Hinshelwood kinerics {36i. which can be described by
the following equation:

_dC_k.xI(xC.odT 1+l<xC*
where, kr is the apparent rate constant, I( is the adsorption
coefficient of the substance to be degraded and C.q is rhe
equilibrium concentrarion. For very low concentraiions of
solutions/pollutanrs, rhe Langmuir-Hinshelwood equation sim-
plihes to a pseudo-first-order kineric behavior:

dc,.-
d-=xxt (2)

where, k is the pseudo-first-order rate constant.
The pseudo-nrst-order rate constants determined for different

initial concentrations of MB and CV in the photocatalytic
degradation reaction using mesoporous Ti02 films with different
speci6c surface areas (95.7 and 23.4m2/m2) but of rhe same mass
(30m9) are collected in Table l. Based on the kinetic data for
degradation, some geoeral features can be recogni2ed. Firstly,
under the same experimental conditions, the .photocatalytic
degradation of CV is slower compared to the degradation of MB.
Secondly, as expected, rhe degradation of both organic dyes is
faster wheo tlre photocatalyst exhibits a Iarger specific surface
area. Thirdly. the relative decrease of the rate constant with
increase in initial concentration of both organic dyes is larger for
the photocatalyst with the smaller specific surface area.This effect
can be easily explained in terms of the greate. occupancy ofTiO2
surface sites with smaller specinc surface area by organic dyes.
Also, it should be mentioned that io all experiments the pH ofthe
solutions was between 6.7 and 7.0. lt is well known that TiO2 is
amphoteric and that the zero point charge is at pH,p. 5.9 1371.
Under such experimental co[ditions, the elecirostatia atffactioil
between positively charged organic dyes and negatively charged,
i.e.. deprotonated surface -OH groups is the driving force for
adsorption of organic dyes.

ln order to test the photocatalytic ability of mesoporous Ti02
films under long run working conditions. the degradation of both
organic dyes was ascertained in repeated cycles without the
photocatalyst being subject to any cleaning treaaments. The
subsequent degradatioo kinetic curves for MB after its complete
decolorization are shown in Fig. 5. Idenrical behavior was also
observed in the experiments with CV (results are not shown). It is
noticeable by comparing, for example, the 6rst and the third
kinetic cycle the photocaralytic abitity of TiO2 fitm is not
significantly diminished under long run working condirions.

a

le
I

I

umination time (h)

Fi& t Detradr(ion krn?ric oi MB uei,rg m€soporou! TrOz fitm wirh 95.7m2l,n)
speflh( surtrce are ds, fundron.t reperred rycles(inrtiet.on(enrrinonor MBws
o.0l mM).

4. Conclusion

The dip coating technique with the use oftemplating polymers
proved to be a simple way to obtain mesoporous TiO2 films with
the desired properties. Variation ofsynthetic parametirs (compo-
sition of precursor solution, withdrawal rate, temperature. etc.)
makes it possible to control rhe basic characteristici ofTiO2 filmi
(homogeneity, pore size and their interconnectivity, thickness).
Ihe organic dyes (MB and CV), over a broad range of initiil
concentrations. were used as a model system in order to probe the
photocatalytic capability of synthesized TiO, films. Special
attention was paid to the inl'luence of pore size and thickniss of
mesoporous TiO2 films, as well as the number ofreaction rycles in
terms of the photocatalytic degradation kinetics of the organic
dyes. Additional experiments are underway in our laboratories in
order to optimize experimental conditions that will improve the
efficiency of the desired photocatalytic reactions.
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